Implants are wonderful treatment option for auricular defects as it provides a retentive auricular prosthesis. Auricular defects can be rehabilitated by autogenous and prosthodontic methods. Implants provide retention of auricular prosthesis by bar and clip method and magnets. Implant used in craniofacial region differs from the one which is used in the oral cavity. The implants are shorter with flange on the top, which is a unique feature for implants used in craniofacial region. The major challenge in placing the implant is the proximity of various anatomical structures. The implants should be placed 20 mm distance to the center of the external auditory meatus in 8 and 11 o'clock positions for right side of the face and the 1 and 4 o'clock position for left side. Two implants with distance of 15 mm will be sufficient to satisfy the biomechanics. Proper planning and use of implants with retentive aids like magnet, bar, and clip will provide a satisfactory prosthesis.
INTRODUCTION
The loss of facial structure, such as eye, nose, ear, in an individual influences psychology to a greater level. The cause for the loss of facial structure is due to severe congenital anomalies, accidental trauma, surgical intervention of destructive tumor, or malignancies. The rehabilitation of maxillofacial defect can be done in two ways, such as autogenous and prosthodontic reconstruction. The major problem with artificial prosthesis is by
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IJopRD the method of retention it can be achieved -soft tissue undercut, adhesives, and implants to support the prosthesis. This article will focus on implants as a treatment option to retain auricular prosthesis.
HISTORY
In 1977, implants were placed in the mastoid bone to attach bone-anchored hearing aids (BAHAs). 1 In 1979, implants were placed in the mastoid bone to retain an ear prosthesis; this pioneering work was done in Goteborg University Sweden. From late 1970 to 1990, groups from Sweden, the United States, and Canada were working on implant-supported facial prosthesis. In 1980, Tjellstrom published a report on BAHA; in 1981, Tjellstrom described two papers of which one specifically described about implants to retain ear prosthesis, later in 1983 Tjellstrom published 1-to 5-year follow-up on implants used in BAHA and to retain facial prosthesis of which 14 implants were used for BAHA and 44 implants were used to retain facial prosthesis. In 1985, Tjellstrom published 5-year experience on BAHA and implant-retained auricular prosthesis; out of 159 implants placed, 38 were used to retain ear prosthesis. In 1987 Goteborg research group reported implant as a more reliable option to retain auricular prosthesis; the details were total number of patients treated 174 by placing 389 implants of which 103 for BAHA, 49 for ear prosthesis, 18 for orbital prosthesis, 2 nasal prosthesis, 2 for other facial deformity, and overall success rate was 98% out of which 99.7% success in nonirradiated bone and 85.3% in therapeutically irradiated bone. 2 Tjellstrom after 11 years of his first report in 1980 presented 10 years follow-up; total number of patients in the report was 94 treated for ear prosthesis of which 30 were followed for more than 5 years and 52 followed up for more than 3 years. In earlier period, three to four implants were placed to support auricular prosthesis; this report by Tejellstrom recommends that two implants will be sufficient. 2 Pioneers, such as Parel, Roumanas et al reported their experience on craniofacial implant; the reports were similar to those of the previous authors. 3 The US Food and Drug Administration initiated a study on craniofacial implant conducted by Tolman and Taylor, which was also similar to the previous studies. Tolman and Taylor assessed the quality of life in the patients treated with craniofacial implant; the evaluation was done by a questionnaire survey. The study concludes craniofacial osseointegration provided an important alternative to conventional reconstructive surgery and demonstrated a significant improvement in quality of life compared with previous retention system for facial prosthesis. 2 On January 13, 1995, the Food and Drug
Administration provided clearance to Noble Biocare USA to market Branenmark craniofacial implant system after which many other companies manufacture and market implant for craniofacial prosthesis.
Auricular Defect Treatment Options
Reconstruction of auricular defect can be done in two ways: Autogenous reconstruction and prosthodontic rehabilitation. The indication, advantages, and disadvantages of autogenous ear reconstruction and osseointegrated ear reconstruction are given in Tables 1  to 4 . 4 The treatment planning is usually decided by the surgeon to whom patient seeks the treatment; plastic surgery favors autogenous reconstruction, whereas otolaryngology and oral maxillofacial surgery will prefer osseointegrated prosthetic reconstruction. The success of the reconstruction depends on the final form and projection of the reconstructed ear. In situations which demand prosthodontics rehabilitation if attempted by surgical reconstruction, the compromise is on the final result and vice versa. Team work and good cooperation between the autogenous reconstruction group and osseointegrated group will result in pleasing final result, which will boost the confidence and psychology of the patient.
Implant in Auricular Prosthesis
Rehabilitation in craniofacial and intraoral situation differs in many aspects, the difference in oral and craniofacial rehabilitation is listed in Table 5 . 5 The anatomical variation dictates the variation in the design of implant used in craniofacial reconstruction. The available craniofacial bone is between 3 and 4 mm, because of the close proximity to the anatomical structure, the length is lesser when compared with the intraoral implant. Another feature is that the implant will have Final reconstruction may be esthetically pleasing; it is anatomically less similar to normal opposite ear than sculpted prosthetic ear Reconstruction becomes part of self and has been shown to grow with age IJOPRD a flange at the top as shown in Figure 1 , which prevents accidental perforation of implant through thin bone sites that may be encountered in the craniofacial anatomy. 6 The thread design for the shorter implant is reverse buttress because it can resist pull-out and push-out force in a better way. 
Location for Placing the Implant
The position of implant decides the final esthetic result. The implants should be placed 20 mm distance to the center of the external auditory meatus in 8 and 11 o'clock positions for right side of the face and the 1 and 4 o'clock position for left side. 8 With correct position of implant 20 mm from the ear canal and 15 mm between the implant, the prosthesis support bar will be underneath the helix. In certain situations like poor bone quality or insufficient bone volume, implants will be located less or more than 20 mm from the external ear canal. 8 Implants when located less than 20 mm, the final prosthetic ear will have shallow concha. When implants are located more than 25 mm, then the acrylic plate will have to be fabricated with an extension so that prosthetic ear can be positioned correctly.
8
Number of Implants
In the early days of implant-retained auricular prosthesis, three implants were placed; finally, it was concluded that two implants will be sufficient. Tjellstrom et al recommended that two well-spaced implants 15 mm apart are adequate for an auricular prosthesis.
2
Biomechanics of Two and Three Implants
Biomechanical loading in implant can be studied by numerical methods like seesaw model, Skalak model, Skalak, Brunski, Mendelson (SBM) model, Morgan and James model (MJ), Brunski and Harely model (BH), and by finite element analysis. 6 The details of the various model are given in Table 6 . Skalak or BH model for auricular cases with two implants connected by bar was made. Loads are applied on the bar, implant, and tested in numerical way. A test load of 10 N is applied in negative Y direction at a particular point in the framework (10 N is used only as nominal test load because no data are available on actual forces on this type of prosthesis). Both the implants were loaded in X and Y component of force. The Y component of force on implant 2 is slightly more than on implant 1, whereas the X component is equal. The X component is kept equal because the force of 10 N will produce clockwise and counterclockwise moment, which will be easily nullified. Two implant when used for auricular prosthesis the moment, the moment of the implant could be large as 10 N × 1 cm = 10 N cm, which is about 25% of mean torque out failure for implant in mastoid bone as reported by Tjellstrom. However, 10 N direction shows that the sense of moment would actually tend to tighten the implant in bone. 6 In Skalak or BH model connected for auricular case with three implants and load of 10 N test load applied on the horizontal plane, there are no moments predicted about the axis of any implant. The two implants in the middle implant arrangement do not see any X component force; this is because implants at positions 1 and 3 together supply counterbalance couple moment of framework. 6 
Retention System in Implant-retained Auricular Prosthesis
Bergstrom description for making bar and clip superstructure states that 0.2 mm gold bar should be used and it should be positioned under the antihelix of the ear. The cantilever should not extend more than 8 to 10 mm beyond the abutment; when the distance is greater than 8 to 10 mm from the distal abutment greater bending moment applied to the implant can compromise the longterm success. 8 Bar and clip provide the highest retention than magnetic system; number of clips or magnet does influence initial retention and final retention capacity. Bar and clip system showed an increase in tensile strength after some insertion and removal cycles. This increase in retention occurs as a result of activation of elastic memory of the material used in manufacturing clips. Bar and clip attachment prostheses are more difficult to insert than magnet-retained prosthesis because of limited visual access. In patients with little manual skills, the magnetic attraction facilitates the correct positioning of auricular prosthesis. Physical activity and sports demand better retention for safety, thus bar and clip attachment may be better for active patient. The comparison is shown in Table 7 .
Commercially Available Implants for Auricular Prosthesis
Implant used for retention of auricular prosthesis is classified into solitary implant and collective implant. The implant of solitary type is shown in Figure 1 ; it can be noted that the presence of flange at the top makes difference from the one used in intraoral situation. The drills used for the extraoral implant are shown in Figure 2 , which has a initial round drill followed by countersink drill. There are various manufacturers, such as Nobel Biocare, Strauman, and Southern Implant who manufacture the root form of implant. Collective implant is a plate form of implant shown in Figure 3 ; it is also known as epiplates. This type of implant is used for implant-retained nasal prosthesis, orbital prosthesis, and ear prosthesis. Epiplates differ from the root form of implant in the distribution of forces and are more suitable for the areas which have less quality of bone; prosthesis made from this will be mostly retained by magnet. Medicon is the company which manufactures titanium miniplate system for osseointegrated bone anchorage of craniofacial prosthesis.
CONCLUSION
Implant-retained auricular prosthesis is the best treatment option in the rehabilitation of auricular defects, and it restores the loss with better retention, without the use of adhesives and mechanical device like spectacles. Cases with ear defects generally approach plastic surgeons for the correction; surgeons should decide which can be taken for autogenous correction and alloplastic reconstruction. Referring the case to a maxillofacial prosthodontist which needs alloplastic reconstruction will provide more retentive and natural-looking artificial ear prosthesis to the patient.
